We present a theory for the vertical propagation of chemical waves near the onset of convection.
I. INTRODUCTION Chemical wave propagation has been the subject of numerous studies during the last two decades. The bulk of the theoretical work has focused on reaction-diffusion mechanisms describing phenomena such as reaction fronts, target waves, and spirals [1] . Nevertheless [3] observed that the speed of the front is very sensitive to the width of the tube in which the reaction is performed, thus concluding that the front propagation involves convection. Nagypal, Bazsa, and Epstein [13] have shown that the front speed 4 the chlorite-thiosulfate reaction varies with the direction of propagation with respect to the gravitational field. In experiments [4] by McManus and co-workers for the iodate-arsenous acid system, the reaction is performed inside capillary tubes of diferent diameters. If the front propagates downward, the front is Qat and moves with constant speed independent of the diameter. For upward propagation, the front is ffat for a small diameter (0.94 mm) and is curved for larger diameters ( ) 1.8 mm) . For flat fronts, the ascending speed is the same as the descending speed, indicating that there is no convection for flat fronts. The ascending curved fronts have a higher speed due to convection. These experimental results are shown in Fig. 1 . The experiments suggest the existence of a critical diameter for the onset of convection. The front is unstable to convection because the lighter reacted Quid is placed below the heavier unreacted Quid. For diameters smaller than this critical diameter there will be no convection, while convection will be present for larger diameters. A previous linear stability analysis indeed yields this critical diameter for the onset of convection [5, 6] . However, linear stability cannot predict the increase of speed for these systems. The goal of the present work is to obtain the increase of speed and the change in shape near the onset of convection. We also study the front propagation for tilted tubes, for which convection is always present due to a horizontal density gradient. 
T.V=0
The equations that describe the time evolution of the system are the hydrodynamic equations of motion coupled to the one-variable reaction-diff'usion equation [7] that governs III. NUMERICAL METHOD
The set of equations deflned by Eqs. (6), (7), and (8) where we have defined
where
for a given function f (x). For an initial choice of iodide concentration, stream function, and vorticity, the time evolution equations [Eqs. (7) and (8) convection is also diferent from Rayleigh-Benard convection because the convective roll travels with constant speed and because the instability is driven by a nonlinear chemical composition profile and not by a linear temperature profile.
Our results for a two-dimensional slab are compared with experiments in cylinders in Fig. 1 
